Changes in neutrophil surface-receptor expression after stimulation with FMLP, endotoxin, interleukin-8 and activated complement compared to degranulation.
Neutrophil activation induces changes in the expression of surface receptors and may lead to degranulation. Surface expression of beta2-integrins, l-selectin, complement receptor 1 (CR-1), decay-accelerating factor (DAF), C5a receptor, intercellular adhesion molecule-1 (ICAM-1) and ICAM-3 was compared by flow cytometry on isolated neutrophils stimulated with phorbol 12-myristate 13-acetate (PMA), N-formyl-methionyl-leucyl-phenylalanine (FMLP), endotoxin or interleukin-8 and on neutrophils in whole blood anti-coagulated with the thrombin inhibitor lepirudin and stimulated with cobra venom factor to induce complement activation. Myeloperoxidase and lactoferrin in the supernatants were quantified in enzyme immunoassays. With high enough doses, all stimulants induced significant upregulation of beta2-integrins, CR-1 and DAF and downregulation of l-selectin. ICAM-3 was either unchanged or somewhat downregulated. Only FMLP and PMA induced significant upregulation of ICAM-1. Combined measurement of beta2-integrins and l-selectin permitted graded evaluation of early neutrophil activation. Measurement of degranulation showed no differences compared to unstimulated controls due to substantial spontaneous degranulation of isolated neutrophils by rewarming from 4 degrees C and incubation at 37 degrees C. Spontaneous activation was less in ethylenediaminetetraacetic acid-anti-coagulated blood, but calcium chelation may also inhibit the stimulated responses. There was large activation of unstimulated neutrophils in lepirudin-anti-coagulated blood at 37 degrees C, obscuring changes induced by stimulation, which may render this anti-coagulant unsuitable for studies of neutrophils.